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(54) BLOOD-SUGAR LEVEL CONTROL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To continuously monitor a blood-sugar level 
noninvasirely by providing an injection means and a liquid injection quantity 
control means in a device which directly irradiates the light on the living 
body and measures the living substance density based on a transmitted 
light, a scattered light, or a photoacoustic signal generated from the living 
body. 

SOLUTION: A semiconductor laser 1 and a photo detector 2 are so 
installed that the both optic axes are coincided with each other and near 
infrared rays are directly irradiated on a sample (a living body) 3 inserted 
between them. The output of the photo detector 2 is input in a computer 7 
via an amplifier 6 so that glucose density (namely, the blood-sugar level) is 
calculated, and the result is displayed on a display 8 and at the same time 
stored in a storage device 9. Insulin feeding quantity is optimized according 
to the measured glucose density and after the signal based on the insulin 
quantity is input into a liquid injection quantity controller 10, a liquid 

injection device 1 1 is actuated so as to automatically inject insulin into the ! A 1 J 

sample (the living body) 3 via a needle 1 2. 



f c ggj - , 

4 --SB— r#-)cf] &-E*D---> 
1 , ^=^_^_ 1 . ; 



^AVAILABLE Copy 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdljpo.gojp/PA1/result/detail/main/wAAAUcaG8HDA4091 9221 8P... 2004/09/07 



This Page Blank (uspto) 



JP-A-H09-192218 1/8 ^—v 

mm 



(19)[#gft@]B*H^ltJt(JP) 

(1 \)[^mm^mmw-9- i 922 1 8 

(43)[^BUB]¥/&9^(1997)7£29B 

(54)[3PJJ<7)€ift]jfa1iffi^3I->X^A 

(51)[HBmi«MS*6J|fi] 



A61M 5/00 327 
A6IB 5/00 

[FI] 

A61M 5/00 327 
A61B 5/00 N 

[±Hg&]10 

(21) [dBBlS-^]t#M s P8-4608 

(22) [iiS^B ]¥JS8^ ( 1 996) 1 £ 1 6 B 

(71) [tiJMA] 
[fSE5ji]#-^-]000005 1 08 

[ ft « X li€ 801*5e#*± B 37_l!!ft Rfr 

(72) [fgBJ3#] 

[tt^xi*em]mm^s^#mm^aiTS28osifei*ie^±BiLS^3f**p^Rifrt 

[ttRJrXI*e3f]mmasS»#Ttrm^'b-SlTS280Slte <*5C#ttBiLl{ffRfr**W3?R»rW 
(72)[fg|«#] 

[ttR(ixi*MRiT]m^S5s^#mmii'7-MiTS28o#ttj i*a#*±B:4iw;9r*iiiP3Ei9rrt 

(72)[#§BJ#] 

[ttfiffXligBr]m»iaiB»#rtTm^^-aiTS280SK!j fc^£*±B37_S!fl^*ffeW&ffil*l 
(72)[fEBJ#] 

[ttmxiigm]mm«BH»*Tpm^^l Ta280Si6 ttS#ttB3tS!!^fifr*5lW5ER>frt 
(72)[#giE#] 
If? 

[ttBrxi*em]m»iBss^#mm^'7-aiTa28o#«! i*^#*±B:£Mttf!>T*ifeW3sffirt 

(74)[ftSA] 
(57)[^jfS)] 

T, 3>bfi-5«i)8i(*a«ypei«t, ftf*i«JtfPtfMtJ:;&{*£AtiMt. fc^tf. ;$<*;±A*Hil<!:±(*£1g*£U KA-v^U- 



file://C:¥Documents%20and%20Settings¥ogura¥My%20Documents¥JPO¥JP-A-H0... 2004/09/07 




2/8 sZ—iP 



3 0 



[«*3S4] liiJfB&fc<D;iA^&fc<fctf;m&Afi$W^f^^ 
[lf*JS5] Snfe§SI*«;^£WUiiIIfB;m*<DJ£A^f£#^^ 

[1S*J16] M33te;TSIi#»tt:U— ^T-fcy. fSS;£Sa>S*<iE*<l.56nm, 2.08^m£fd*2.27^m^fc&C<t£1*&,!:-f -Ssf 

SBI*. *BS&Jt<D«*4lft<1.56|im. 2.08nm£fc[*2.27nm|::&.& d>£K«ht1 «<D*^ttU-+f <t#&aii§£/d*^#&aj 
ailSr^aJL,iiIsH«^^LrmFa5«^-«iSa5(cA*L.Sli^«iSSi5l*,li'liMS. 3>t°^-— 9, IBttffi. »f*SP 

f&Lfcffi^fiB2«(*aAgp[cA*L. mm&fi. aspi*. ±<*$ijab!©i+. -r>v^.'j>^«»-r-5#s&fc<*:i;#s*a)-fi/v 

3.'J>|cmA5AMti>prE^KA^«fie^-Sj«tt:aA^IS, HtIIEWK^KI-|5]^fclifi^Jll!ia)iJ)^^^-r-5 ; E-'S«, 

mvmm 



[ftno>i»ii«H9i] 

[0001] 
[0002] 

[0003] 



file://C:¥Documents%20and%20Settings¥ogura¥My%20Documents¥JPO¥JP-A-H0... 2004/09/07 



JP-A-H09-192218 




3/8 ^— v 



LXiiWd.m.£ftXl^s.fr^tz«TUfr*>.Vtmt. -f^vi'JV^tttetSlg. -Ovj.MX£>;±Ag. ;iA<7>2 -fS^fcifli. S 

y . aAii^lc^^teJto^OTfe^A<^lc#^LTU^r o *^B^tt±fB*til-^«^T35f ^H/=t<»T% ^-(D § 6<)<t-f 5<tC5li. til 

>->a.'J>«&fi£giHbLT. MI~l±Si!)Wlc<>vzLU>${*rtlZ;iAt^l~fflL^lcWHi^vX^A^titt1-i)Ci:Ufe^„ 
[0004] 

Hlf5eitbaili.fea;fiS05®^:lilj!)<1.56nm. 2.08 M m*fcli2.27nmlzfc-5'>^£<i:tHl(D¥^i*U— +Ftifttiiiii&&tzlt 

gP. »fls*J**U H1IfB^£^ig^5A^A*$^^/=^H#lc*o*^^Ty;^3-^;l)S^»tUL. ^OlS^&^lcrfrCTfBlS. 
>/;Uzi-XjgSOTfiII->Ptf5Lfc«^B!lfBiStt:aASPlcA^LT. iSiSt*;^ ASBI4. £<*S?nlAfflCD£+. -<>->a.'J>£S*#-r-g> 
#flfcJ:l;#SI4'ro^>V3.'J>lc)±^$A^lt*^)±¥ISA^«)lE$4^-l)i$»:;"^A¥f6, mliB^IE^ISI-lHj^fcliil^ili!) 

[0005] 

U C;hlz*^T£i*!$>!l;mj££f+«-f S^tf^-- $»<t. &(*aA^£&fc<fct/&#aAMi&]^3MS:£IS:l-J\ -t!5=»tf:i-'S' 
i:jS«:iiAM$ijep^e. ^^aAiSJeP^fSir^ftaA^K. fccfctf. Bi;"Si*jiA¥lg<i:±(*^m^L. K/<v*JU— ? 

MICl*gl!iMlc-<>vi'J>$»rtlC;iA^€.lcffll^l-W^v^irA^II^T'^*t(DT?fc-5„ JJIT. *SeBji<Dg|j5S0iJ£ 

4iz < fcy/^x3§ffi£fci4ggEftgT&¥^t*:u--»f s 2i4jfc;&iiiir<?fc-i>« > zct-i*. i i:3t^aiS2^iag#a)^ 

iitf-a-r -s^icisgu ^is&u— y=i t^m^zomizum^ms^ alt , j&*^-^^it}Si4*43icgBW-r-5)o * 

rt-LTziVbfa.— >7(=Biy&*;h.. ;BJt^<D&$f. i!iJ{s]fii<!:(Dtb£<, -e-<Dte©;H^«fif A<tf t>h,&* 

Asibsiau . ^s/a'j^ftca^flM^a^ea-^&fcttaAMWSKi oicatju »=sm*&as«i 1 s«h* £ 
ttTim£:frLT>f>i^y>£ia^(±»3i::g&^^ 

¥Htt. -)lfti::i*&a^£^Tm3*t£i<»T'&y, *ajMAA<£f^fflLfc*#JSi¥6-305886^, 1^7-1723^, pj7- 

1 l246-§^ia§|cl¥iffll;fESi£*tTl''6o 

%KI-eRJl2$tt-S. Alt jt3iSlo<t^il3t?i^Iti:COF^lCl*. TI5C0 fC(1 )^*£:ft£Umbert-Beer(D&gi]A<J$y:&0<k#*'b;h. 

It=Ioexp(-ckd) —(1)^7?. cliKilXifelKOSS. kliH&jfc&IS, dliiKi|X!|$!lf|<DJ?££»:b-t. C^-^y. § W#l»<D?Ri|K;Teg 
iz^t>ittzly-^mi\ Umnmtt-lZlzTJMt . &ja#5£Jt 0);1i]Slc^y g W^M<D;Blt£##>-5C,bA<-C£3, , 
^;U3— Xli1560nm, 2076nm, 2272nm(rt$Slflfcl!Ri|X£:S-r-S<D-e. ±I^L^•^+^,)^)^a>;fi^fi(D^t$:^— +f fc«fct;#^t*3t^ 

1560nm, aS7Jl0mW(D *»(*U— +F£ffllVhl4&1 .5mmO>JI£(DSM*£ a^^-SCi:*^. HS 73 lOOmWOTU— 

i±ALtzi%&. -o^^xD^mizMsssimm^i&Tir^anzit. -^mm^-r^o torn. ^.K&^tmm^-^r^tix. 

;*lc&A£*i6^>v^U>**<f+j|:£;h.$^ 

[OOlO]fcfc\ -C>->i'J>$lS^#ai^rtlcaA-r-5>i:, (Slfil««®lcR§i)ulBgttA<3c)y. £tfr<7)&#*<SHI::fc-5felg!t£ 
A<fc-5o «fot> JlQ^Miy^(D^>^y>^*B#F B 1fc<kl/^>viy>aA<oafc<J:^-1'5>y(4. ^tfj&fiJffl^Sro-r^i'J^ 

l4.;S^cf<t*C0^^^^^AB?T*(DSJfilfc«tt/aStSI-«t^l-*^^A^^ 

-^lc«feyiE^A^o^gMlcSS^bt-^ciA<r^i)(DT^^6J^a^(D«^lr^^fef^1±^7Cl|ll^MS1^ 

[001 1 ]*f|0^(7)jK2<O||JS0'JI-^'i)llll^fit13S'>X^A«»«^. M2lc^-T 0 *3|]56C1JI4. <DSIl56^JI~*5L^flJi;^S 

mmmw.4, v\zm ^^nmmzitmm%m^x. ^<j>>&&<D%te&Tsmz<nfe&<D%*±mzwM\^. &ifc<Dmmat 

5#;Kfi(-»)Er^^*t*5fe^aiS2fc*r/2-t?«iaiL.itit§S6fc<fclj:6'lcA*|-r'So 

[0012]-e-LT. =&;SS(7J2®*3iS. ?Ut>*> mU&6ti£V&0&*}£zii,\zzL—$7lzAt>L.m&tzl*it$itW.l,XM&. 

^a>t°i-^A^^t*:;-iAMfiJ^MlOlcA73L. JIU. -?-(Dtg*lzJ;y;-«t*:aA^Sl li&Kl^-ti-r. i+1 2$^LT-r>v 
i'J>^^<*3lcai()a<JlcaA-r-S), ^Un— X^;l^-r-i)^^s mi<D#^t*U— »f<7);Sfi^1560nm, 2076nm, 2272nm<7)L^■r 
tlAMzfS^L. |g2<7)^^»:U— f <Di£g£l460nm. 1976nm, 2172nm<7>L^**tA^lCiSSftl.l4 J:L^o *73iCT*l*> 2;Sfi(D)S 

[001 3]^f-, mi <D*mwiy—>f tn2<D¥mi*is-*f<D&.mmtsi*i.mzx2&m'-)&'3rtxWiW-?z>t. ±&<nm%&iQ.£m. 



file://C:¥Documents%20and%20Settings¥ogura¥My%20Documents¥JPO¥JP-A-H0... 2004/09/07 



JP-A-H09-192218 




4/8 s<— V 



*iait-rtLlS . HICxtlllMICig-lf J*;Sii|£;!>< Pl^i/j:^, H2T?I±. 2ffi<D¥jg<*U-Hf £fflCx3i§^|c^lNT*LTfci>A<. MIC 
^(D^mteV— VZm^h^ktj-QZho mx.lt. <f)l>zi— X<Di»i|X;ftS0)1OT-fe-§>1560nm^*.i>i:LT. ;&fi£l<Wf 
"bLfc^S^S^^T-Sltl HiCD*2S»U— • t f^fflL^.M2^:(53«<7)^)^elC^M•r^oS']^l-ffll.^'&;'eSli. 1510nmfr£, 
1610nm(DiEH<t'ti:-So 

[001 4]&;Sfi<Digi^^^g^#;ftSlc^tE:-r^¥^«:3t^ttlSIT^tbL. *M»*f f=<fcy . 7;Un-XjgJt££m-f -Set 
^»8?#r<tL-TS|5ttfi>h:ifl;£(Partial Least Square:PLS). i:j£#fl-*r&fc i£&mi^Z\£t><X'$Z>o *7jj£te2> 

•*:7*snfrr*itf. p-ttsceOTaiMc^siiM^eMT^ Mi-fSSfsj-tA^iatL^ctii. ±izy&s<tz2® aims tmm x&>&, 

[001 5JH3IC ^B^^gswSlteCiJIc^^ttfilttSvX^Aro^jS^^-ro *HS£fii|l*. *##ttjfc;£C:*^<*!igSi£ 
<b^f+^>X^<D«j££*Lfct<OT?fc£„¥#tt^ 

<DmW,mt±fr<P$&ML. ±&mmizmm-f&(DT'. ±&gaic|£aU=^S-ti>-9-1 3lcJ:y&tiJU ^0>*BflH»£iMIII 
^^CiSS^^iB«^a9l-fEttL>^(cfE:i:T^ytli'rci:A<T*^-5)„ 

[001 6];n^Lfc^un— xijt. -tut>*>. smmmo>mizmcx'0*>^. , r^m<r>Wimit$mv. ■<>'>*. , )>miz&'3<iE^ 
nmfr<r>?)\>^— *tKM^x-mmm.\z : m-£.-tz>z\th<T'£z> 0 H4ii s ^iswic^ ; -g«:aAss<Dmi co«fi£0i]^^-rnT'& 

•So ^E— 5»1 6<Dle]^ili!ia)iJi*l*. ->V7M RTlEgai 8lc£I?*i4„ prESMl 814, j$t*£(£*#-r-&S3ffl 9t 

toc$i20X'&m£t%xi$v . ±iSnjn=gai s&gan gr-H^SS^ic. ^>vajj>^&2i tfts^tt-s,, -f>*>a.ij>»* 

21 A<«i#$HS^F B 1lCI*. fL22A<Jfcj£$*vrfcy. C0m22l::^-:?23<&-S£;Wglg&£*U ^5951^+24*^^^X1^-1). 
*-^1 6(DlelSili!)(7)ib*lc^ti-TorJ±Sg1 8*<lHllE-rS<i:. teC<Dftm\zM . nflESMl 8I*#S1 9<DP*)S|5£ IttfcWtt 

[0018]CCDlt$iili!)(C«fey. Y>vaJJ>^&21(-ff**i<A^y. ^-:?23fc<i:tm24£$ISLT> -f>v^'J>A<(*rtlC& 
A^So rT)±^S1 8*<#§f 1 9«*j£itt?ffi8ttt. @iE&l3£oT$«-r£>C£A<-e#&(7)-C% aA-r-so^i'jva^iEJii- 

•wracttf-c**., h§i*. jg(*aAi&<DiB2©mjs^i^'rsr'fe-5)„ *mfcmtt. mizTHLtzn-wmtitmizts^x. t 

i-^23lcaSM*J^SM25^ISML, ;S(*aA«*J^SS26i:^Lfcta)T*&-5, i$«:aAS$Wga26l;J:, =E— Sffccfcl/ 

[001 9]H6(4. ;"$t*:&AS©S3<D«j£#J£^-f HT*fc-i)„ 14, M5(c*Ui!S2<7>8lB&0|cfcl^-t\ ^E—JM 6(c<fey 

it3&ilib0)iS*l£v-V7M 7^ ^-LT RllE^ai 8lzg^-r-5<fe^lrLfct(DT'fe'S <) tfcoT, rDE =gai 8<H§SS1 9(Dfiill4tei:ffl 
A<ff^J«^*trfct,r. oy>-7*0)J:^d:;1til»Jh««27A<nlESai-^a^-C^-5o *WMK-CB\ 4>i/3.<)>&fe<DM*l$:0 

-r9vnmx&^ 0 ^mmmizm^m^msHLmm^miy^^it. mm^zs, mm&msfi29. jSft:aAa53o^t>sjs$tLfcy, 
±i$<7)3oa)SP»A^u^v^u^<i^3i x-mmztix^&o «ittiap28ic(4. '>^<tt¥^f*u— tfi as ¥«n*#ttuj 
^2t<^cm.^tixi^ 0 

[0020]<a-§-«iSg|J29l*. «^g|58, A*SB32, fEttSS, fc«fctf a^fcfa.— ' 5^«£<t*fre>1iJi!c£;h.-5>„ ;"i£t*JiAg|5l4L^^-S)^iX 

h/^cD^S^^LTfc^J^U+v^U^^JUhSSroli^ofc^lc^^aA^afc^^^aAa 

t^.'Ct^•S). ^fc. -f>->j.'J >^ f*P*g icaA-r-SfctfXDTzL— ^23fc J:l>•tt24A^ltf,4^rL^-S. M8I^ ±^Wgiaige28(DS 

^^^■To ^1 *5<fclXn'Jpt— JiU>X5^va.-;U^bLT, B1 (D3Ett34(D-JB5lzS^-r-5„ 3t^tBSS2 

fccktXffi^*^X35^^zL-;HbLT, «2<D3£tt34 , <7)-ii(z@^5o *1 fc<fcl/m20)3etta)<teJSl4. ^^36T'S^tl 

Tfcy s ifi^ftu— tffc,feu:^aiSl4. 3£^36^*.D«tLTR^^(S)lr^it|p^tg^^«jti:^CorL^-5„ 

[0021 ]mi *5*^»2<D3tttJcl* > «^.lf . /^OJ:dtf ?lo?gy*$«$&-r-S^fg37A<^:l+f>*i.Tfcy. ^i--^<7)*-c-mi 

*S<fct/m2<D3£*£. tfirit^tbS^ ?lo5Sort^•5o — 3t^36lzl4. Xh-v/^38*<SCte>tiTj3y . m*\ 

t$&ifm2<D&&tf—femm.&L±~ftr5<zttfx'Zu^m&ttj:-ox^z,<> *m&$iix\^ ^^jts^m^-r ^^37(0^^ 
y,#*tt:u— -y 5 1 i:jt«itbSS2rorai^i*3^i4^. xh-v/^siZcty^fru— 9=i i3t^tu§S2<D^^mu-S(~«oc: 

irA<T*^-50)T% ^SSrojll^ftac,!:*^*. H9IZ, H7*<D;^i*aAS|530<7)mfiltC>l^ ^"To *iS«:jiAgB30lcl4, ft 
;-Tf#S§39A<{§*'b;h.-C;fcy , ^«;^#§S390) + I^ ^— 5»1 6fcJ:t;s^t*;■±Ag40*<i$S$t^TL^-5„ 
[0022]COT<fcaiC-f>V3.y>j§;^{S^#Slc«©^Ci:ICcfey . 1->va.y>S14<7X£T*K*<*C<tA<T*#/&o ^fc. 

aASP3oici4. mttm.xmummm.-io. %tmmw£w.25. m35«U4i. : 5 l 3.-^23fc<fc^/t^-24A<^a$4^rL^-i)oa7, as 

;^{*aASC305Slc^LT*vX^A$(Sfflr^Ct*<^.^#<WB#F B 1^^SC^/ e fLlci(li«^o 
^Miiicii^^^y>^L^cDffiicisi:r^>v3.y>^^^^£>^r*@a(*rtic@isaAri)CtA<^ 

[oo23]^c*>\ ±.u%mm.m\ti^fott§zw<»-mtti,tz*jO>xih i ). *f§B^i*ctibic^$tt-5)-<^ta>T-i4^^c<tii 

[0024] 

r^aW(;^>V3.U>tt^M^S^1bLT.Mlc(4eKWlc^>->3.y>^(*WlcaATSI-fflL^(cW5S^:>X^ 



file://C:¥Documents%20and%20Settings¥ogura¥My%20Documents¥JPO¥JP-A-H0... 2004/09/07 



• JP-A-H09-192218 




5/8 V 



&<t'£3>ea.-Slz<£yiEKlr:£SWIc§Iilbt-£c<!:^ 



[S5jllJ£Wlc<&&fg2ro&{*aAl§<DffiB&E-efc-5. 

imemmmizmi>m3(D}&^x^a>m^mx'$>^ < , 

[B9]*l6«l=«*a«:aA»«>*fiKia-Cft4. 

I i|i«itL/-<*F 

3 |SC*4(«fe<*> 

4EiiSi 

5 n'J*— £U>X 

6.i4 nm 

8 SjfSS 

9 tets&m 

10, 26 »1*£A*tMISm 

I I »f*£A&1I 

12,24 £t 

13 ^i?-tr>-y- 

1 5 f-rv^^tvoxn-^ 
1 8 pTJI^S 

21 -ri/vi«j>j§jat 
25 9Ki«i*p£ie 

28 eiasp 

29 fl^fflJISfl 

30 mws.A& 

32 A 2) SB 

39 

40 sftaAS 



CMll 



J 



3 

'7 



1 2 



V 



1 1 



62'lt 



9 
7 

1 0 



[@2] 



file://C:¥Documents%20and%20Settings¥ogura¥My%20Documents¥JPO¥JP-A-H0... 2004/09/07 




file://C:¥Documents%20and%20Settings¥ogura¥My%20Documents¥JPO¥JP-A-H0... 2004/09/07 




3 0 



file://C:¥Documents%20and%20Settings¥ogura¥My%20Documents¥JPO¥JP-A-H0... 2004/09/07 




file://C:¥Documents%20and%20Settings¥ogura¥My%20Documents¥JPO¥JP-A-H0... 2004/09/07 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
□/black borders 

□ image cut off at top, bottom or sides 

fe/ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

QI COLOR OR BLACKAND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



This Page Blank (uspto) 



